Effect of aqueous tobacco smoke extract and shear stress on PECAM-1 expression and cell motility in human uterine endothelial cells.
Tobacco smoke constituents have several adverse effects on endothelial cells. Exposure to tobacco smoke during pregnancy is associated with adverse effects on pregnancy outcome possibly related to endothelial dysfunction. Platelet endothelial cell adhesion molecule-1 (PECAM-1) is an important regulator of endothelial function. This study tests the idea that an aqueous extract of cigarette smoke alters the expression of PECAM-1 in uterine endothelial cells. Human uterine microvascular endothelial cells were cultured in cigarette smoke-conditioned medium (CSM) under arterial physiological flow conditions (shear or frictional stress in the range 7.5-15 dyne/cm(2)) and the expression of PECAM-1 was assessed by immunofluorescence microscopy and Western blotting. Thick reticular PECAM-1-associated bands found at cell-cell junctions in static cultures became significantly thinner or disappeared when the cells were exposed to shear stress or to CSM for 24 h. This diminution at cell junctions was accompanied by increased punctate cytoplasmic/cell surface staining. Under shear stress conditions, PECAM-1 was equally distributed between cell surface and intracellular sites. In contrast, when cells were exposed to both shear stress and CSM, PECAM-1 was predominantly localized to the cell surface. It was shown that shear stress increased endothelial cell migration and that CSM abrogated this effect. These results suggest that, under shear stress conditions, PECAM-1 is not predominantly concentrated at intercellular junctions in uterine endothelial cells. Exposure of cells to unidentified soluble components of cigarette smoke leads to alterations in PECAM-1 distribution that may cause endothelial dysfunction. If this occurs in vivo it could contribute to the adverse effects on pregnancy outcome associated with exposure to cigarette smoke.